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isolated 1/0 The most common UO transfer technique used in the Intel mictoprocessor-hared 
cua Diner e айга WAS T F : "- \ ARE. | f Í esan- hak 

stem 15 Isolated YO, The term isolated describes how the I/O locations are Moli s m the 
Memory system in a separate WO address space. (Figure illustrates both the isolated and 


























memory-mapped address spaces for апу Intel 80X86 or Pentium mic 
for isolated I/O devices, called ports. are separate from the memory, 
band the memory to ils full size without using any of this space for 1/0 devices. A disadvantage 
of isolated 1/0 is that the dara transferred between 1/0 and the mictopracessor must be ыны 
by the IN, INS, OUT, und OUTS instructions. Separate control signals for the VO space аге de. 
veloped (using М/О and WAR) that indicate an О read (ORC) or an 1/0 write (Owe) © ii 
tion, These signals indicate that an 1/О port address appears on the address bus that is = to 
select the /О device. In the personal computer, isolated I/O ports are used for controlling pe- 
ripheral devices, As a rule, an 8-bit port address is used to access devices located on the system 
board, such as the timer and keyboard interface. while a 16-bit port is used to access serial and 
parallel ports as well as video and disk drive systems. 


roprocessor.) The addresses 
AS а result, the user can ex. 


Memory-Mapped 1/0. Unlike isolated T/O, memory-mapped I/O does not use the IN. INS, 
OUT, or QUTS instructions. Instead, it uses айу instruction rhat transfers data between the mi- 
croprocessor and memory, A memory-mapped I/O device is treated as a memory location in the 
memory map. The main advantage of memory-mapped I/O is that any memory transfer instruc- 
tion can be used to access the ЏО device. The main disadvantage is that a portion of the memory 
system is used as the I/O map. This reduces the amount of memory ¿vailable to applications. An- 
other advantage is that the [ORC and TO WC signals have no function in a memory-mapped 1/0 
system and may reduce the amount of circuitry required for decoding. 


Comparison between isolated and memory mapped 1/0 
jolted IO 
1. 10 devices are treated separate from memory 
2. Full 1 MB address space is available for use as | 2. Full 1 MB cannot be used as memory since VO 
memory, > devices are treated as part of memory. 
13, Separate instructions are provided in the | 3. No separate instructions are needed in this case 
SEE podran Oi cnl ope manoy mapped lO реаль Неше 
srations, These maximise 1/0 operations. advantage is that many instructions ang} 

Data transfer takes place between VO port and | 4. No such restriction in this case, Vala wb! 
| AX register only. This is certainly a | — lake place between VO port and ui .n | 
um. с | register. Here, the disadvantage is that 
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Isolated versus Memory-Mapped VO 
Isolated and Memory-Mapped I/O; 
* In the Isolated scheme, IN, OUT INS and OU 
* In the Memory 






15 are required, 
mapped scheme, any instruction that re 









ferences memory 
can be used, 
Memor Disadvantage: 
FFFFF 














A portion of the Memory space 
Is used for I/O devices. 
Advantage: l 
IRE and [OWT not required. 
Any data transfer instruction. 
Disadvantage: | 
Hardware using М/ and 
W/R needed to develop 
signals [ORC and TDWC. 
Requires IN, OUT, INS and 
ізі OUTS 
8-bit port addresses used to access system board device, e.g. timer and key- 
board. 
16-bit port 






| 4 Overlapped 
spaces 























ddresses used to access serial and parallel ports, harddrives, etc. | 







IOM = 1 
| То Read from PORTA 
OY | MOV DX, PORTA 
MOV x | ІМ AL, DX 
MOV BX, OFFSE 1 
; To Read Кот a Memory Location | ; To Write lo PORTA 
MOV AL,(BX] : MOV DX PORTB 
Pon 1 (164 : To Write to a Memory Location | OUT DX, 
| MOV AL, VALUE | 


Pon 0 (165 


373 








. ONE BUS CYCLE 


Т; и р 


Ay SrAy/Sy 
and BHE/S, - 


AD,5-AD, 


DIRA, 
— — шшш ш а-а мене 2 


The Input bus cycle of 8086 


. ONE BUS CYCLE 
Lo 1 Т 


[ ADDRESS OUT 


077 2. 


DEN LL 


The Output bus cycle of 8086 
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Малу VO devices accept or release information at a much slower rate than the microprocessor, 
Another method of VO control, called handshaking or polling, synchronizes the VO device with 
the microprocessor. An example device that requires handshaking is a parallel printer that prints 
100 characters per second (CPS). It is obvious that the microprocessor can definitely send more 
than 100 CPS to the printer, so a way to slow the microprocessor down to match speeds with the 
printer must be developed. 


HNOS таки 


1/O devices are typically slower than the microprocessc 


ndshaking is used to synchronize 1/0 with the microprc 
А device indicates that it is ready for a command ог 
The processor issues a command to the device, and the device indicates 
it is busy (not ready). - 
cycle continues. 


Pellin T о | «=з | і vice її lica s it 

ea а pones patent cei i 

* Interrupts: Device initiated. The act of setting a status bit causes an inter- 
rupt, and the processor calls an ISR to service the device. 


i 
die. 


| А сет десін to th port requires handshaking. 

















8- and 16-Bit VO Ports 


ow that we u - | 
dd c is m understand that decoding the 1/0 port address is probably 
| Ä rasa (because of the number of bits), we explain how data 
g а ЫК S SRON and 8- or 16-bit 1/0 devices, Data transferred | 
one of the ЏО banks in a 16-bit microprocessor such as the BORG 


simpler than decoding a 
are transferred between 
o ап B-bit 1/0 device exist in 
‚ 80286, 80186, or 501865X 


Figure Bellow — illustrates a system that contains two different $-bit output devic 
a : | | ‘SDI output devices located 
Adress 40H and 41H. Because these are 8-bit devices and because беу нке de | 
banks, we generate separate 1/0 write signals. E 
VO Port Decoding | E a 


Similar (о memory writes, any 8-bit 1/O write request requires separate write | 
strobes (BHE and BLE) but read requests do not. | 
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ТЕПШИ 13: X Der e 
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Note that only an B-bit 1/C 
port address 15 decoded. 
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рии PALA , 
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і ВНЕ IOWC АО Al М А 
сав 1132 13 16125 161728 5265 
пра см NC NC МС 40 41 WC 


EQUATIONS 

| тіге за 735 OC fad * ГАЗ * /R2 * (Al 
oe ала AS FAY rS LUE 
= /BHE * pe ping ab VAS UAE t ЛЗ IRAE UNS 
| ice | 


it wide 1/0 devices, the BLE (A0) and BHE | 
jected together, Although 16-bit 1/0 devices are Te 
and digital-to-analog converters, as well as for 30 


pins have no function be- 
atively rare, a few 


When selecting 16-0 
me video and disk 


cause bóth 1/0 banks ue se 
do exist for analog-to-d igital 


memory interfaces. m 
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| Figure allow illus | 
64H and 65H. Notice en Input device connected to function at B-b 
(А0) and BHE because these si L16L8 decoder does not have spe a Bit 1/O addresses 
RUN Gian мэш шы oo а. 


Dis - DR 


15 


Oi 
p Up 
p oP 
а ое 
15 О5 р 
е GBP 
18 os E 
19 


y 
= 
e 


p?- DO 


pECODERB PALISLB 
5 1 3: 3/929 e 
AQ A2 M x4 AD Аб А? wc END 


cHIF 


¡pins Т 
Ton TORE 
к “pins 11 12 13 14 i$ ie 17 18 13 20 
pins we NC NC wc wc Ne Nc NE 06Х VES 


EQUATIONS 


OT CAST xa a AL NL Jn" IR 


390 














‘Pinout of 82055 PPI 
82C55 


Group A 
Port A (РА7-РА@) and : upper 
half of port C (PC7 - PC4) 


Group B 


Port B (PB7-PBO) and lower 
half of port С (РСЗ - CD) 


UO Sox Ei вашае 














Working Modes Of a255 
>> made Selection 
There are three basic modes of operation than can be 
selected by the system softwar: 
- Mode O - Basic Input/Output 
- Mode 1 - Strobed Inpu Output 
- Mode 2 - Bi-directional Bus 
Mode 0 Operation It is Basic or Simple 1/0: It does not use any handshake signals. It i$ used 
ar үеде an i/p device or ап о/р device. It is used when timing characteristics of I/O 
ices is wellknown ^ — 


Mode 1 Operation It uses handshake 1/0. 3 lines are used for handshaking. It is used 
for interfacing an i/p device or an o/p device. Mode 1 operation is used when timing 
characteristics of \/О devices is not well known, or used when 1/0 devices supply or 
receive data at irregular intervals. Handshake signals. of the port inform the processor 
that the | ata is available, data transfer complete etc. More details about mode 1 

ration Is provided later. 


Mode 2 Operation It is bi-directional handshake 1/0. Mode 2 operation uses 5 lines 
for handshaking. it is used with an 1/0 device that receives data some times and sends 
data sometimes. Ex. Hard disk drive. Mode 2 operation is useful when timing 
characteristics of 1/0 devices is not well known, ОГ when 1/0 devices supply or receive 

5 | at irregular intervals. Port A can work in Mode 0, Mode 1, or Mode 2 Port B can 
work in Mode 0, ог Mode 1 Port € can work in Mode 0 only, if at all Port A, Port 8 and 
Port с can work in Mode 0 Port A and Port B can work in Made 1 Only Port A can work in 
Mode 2 


VO mode 


Mode 1 


Handshake W/O for ports 
A and B. Port C bits аге 
used for handshake signals 












































Logic Diagram 
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8255A 


Output Control Signal Definition 


OBF (Output Buffer Full F/F). Тһе OBF output will 
go "low" to Indicate that the CPU has written gata 
out to the specified port, The OBF F/F will be set by 
the rising edge of the WR input and reset by ACK 
Input being low. 


ACK (Acknowledge Input). A "low" on this Input 
informs the 82055A that the data from Port A or Porn 
B has been accepted. Іп essence, a response fram 
the peripheral device indicating that it has received 
the data output by tha CPU. 


INTR (Interrupt Request). A "high" on this output 
car be used to interrupt the CPU when an output 
debice has. accepted data transmitted by the CPU. 
INTR is set when ACK is a "one", ОВЕ |в a "опе" 
and INTE is а “one”. It is reset by the falling edge о! 
WR 


INTE A 
Contralled by bit set/reset of PCs. 
INTE B 

| Controlled by bit set/resel of РС». 
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Figure 10. MODE 1 Output 









MODE 3 AND MODE Q HNPLTI 
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Figure 15. MODE Y, Combinations 



























8255. Programmable P eripher al 1 nterface Ya 


Jn ЖЖ | м | d what are they? 
3. How many.porte are there in 8255 and wha PEN | = 
Ans. Basically кыы three ports in 8255, viz, Port A, Port B and Port C, sach nion p 
pins. Again Port C can be divided into Ports Cupper and Port C,,,,— each having four pihs 
iie., a nibble, Thus 8255 сап be viewed to have four ports—Port A, Port B, Port C, pper 
and Port КЕ дір | | zer“ il 
4. What pins are associated with Read/Write control logic block? | 
Ans. There are six pins associated with Read/Write control logic block. These are CS, WR, 
Ap, А), Reset and CS signals. 


5. In how many modes can 8255 operate? | 
Ans. PPI 8255 can operate in three modes. (a) Mode 0 (b) Mode 1 and (c) Mode 2. 
Apart from the above, there is another mode called BSR mode (Bit Set/Reset mode). 
6. Distinguish between the three modes of 8255. 
Ans. The three modes are Mode 0, Mode 1 and Mode 2. These are /О operations and selected 
only if D, bit of the control word register is put as 1. | ШЕ 
The three operating modes of 8255 are distinguished in the following manner: 
Mode 0: This is a basic or simple input/output mode, whose features are: 
* Outputs are latched. 
* Inputs are not latched. 
* All ports (A, B, Cy, C,) can be programmed in either input or output mode. 
* Ports don't have handshake or interrupt capability. m E 
* Sixteen possible input/output configurations are possible. 
Mode 1: In this mode, input or outputting of data is carried out by taking the he 3 
handshaking signals, also known as strobe signals. The basic features of this mod as 
* Ports А and B can function as 8-bit 1/0 ports, taking the help of pi шо Рис 
е ІРѕ and I/Ps are latched. | коктен; 
е Interrupt logic is supported. 
* Handshake signals are exchanged between CPU and peripheral prior to data transfer. 
* In this mode, Port С is called status port. 7 7 mr {Г 
* There аге two groups in this mode—group А and group B. Тћеу сар be со 
separately. Each group consists of an 8-bit port and a 4-bit port. Thi is 4-bit pc 
for handshaking in each group. ^^ ы 
Mode 2: In this mode, Port А can be set up for bidirectional data. ran sfer using E 
signals from Port C. Port B can be set up either ) or mode | 



























in mode 0 or mode 1. | 
The basic operations of the three modes are shown below: — 
.. VO mode — 


Mode 0 Mode 1 _ 
Simple І/О for all Handshake |/О for ports ї 
the three ports А, AandB.PortCbitsare — 

B and C used for handshake sign: Is 
С Б 


n 
E ч 


= 














| | A RU У СОА КІҚ | | 


7. Which word determines the operating mode of 82557 
Ans. A single control word determines the operating mode of 8255, 
8. For data transfer using 8255, when mode 0 should be selected? 
Ans. When unconditional or non-handshaking VO is required, mode 0 is chosen. 
3. How many categories of handshake signals are there? Which is advantageous? 
Ans. Handshake signals can be used with either (1) status check /О or (2) Interrupt VO. 
In the status check VO, the CPU gets tied up in a loop until the status of the I/O 
becomes ready while it is the /О device which interrupts the CPU in interrupt VO, 


. Explain how the different ports and control words are selected for 8255. 


- The two address lines, along with CS signal, determine the selection of a particular port 
or control register. This is explained below: 





CS А, A, Selection 
0 0 0 Port A 
3 0 1 Port B 
0 1 Ü Port C 
0 1 1 Control Register 
1 X X 8255 not selected (because CS = 1) 


CS signal is made 0 by choosing A, = 1 and Ас though А, = 0 
Thus, 
A; As As А, А; А; А, Ag 


1 0 0 0 0 0 0 0 = 80;  PortA selected 
1 0 0 0 0 0 0 1 = 81;  PortB selected 
1 0 0 0 0 0 1 0 = 82+  PortC selected 
1 0 0 0 0 0 1 1 = 83; Control Register selecteg 


11. What is BSR mode and what are its characteristics? 
Ans. BSR mode stands for Bit Set Reset mode. 
The characteristics of BSR mode are: 
* BSR mode is selected only when D, = 0 of the Control Word Register (CWR). 
* Concerned with bits of port С. р“ 
* Individual bits of Port C can either be Set or Reset. 
e Ata time, only a single bit of port С can be Set or Reset, — 
е Is used for control or on/off switch. 
е BSR control word doesn't affect ports А and B functioning. 
12. Discuss the control word format in the BSR mode. 
Ans. The content of the control word register will be as follows, when used in the BSR mo 
and selects (either Sets or Resets) a particular bit of Port C at a time. 











‚Don't care bits, bit select 


normally put to 0 


= r 



















Fig. 9a.3: The CWR in the BSR тос 


13. Write a BSR control word to set bits PC, _ 
second delay. — 


Ans. To set or reset any particular bit of Port C in the B 
is to be appropriately loaded. The above is done by le оа 
the same to the control register (i.e., by sending the: ая 
register). The address of control word register (С) C 

MVIA, OF, 
MVIA, 01H 
OUT 83, 
CALL DELAY 
MVIA, 00H 
OUT 83, 
м ОЕн | | 
14. Show the co word format for for VO. JO 1 ) mode ope 
Ans. The control word format, when i ratet 
For 8255 PPI to be oper erated in, 
The three ports are clubbe КЕ 
Port А and Cy. Port А can be op n 
of Port B and С,. Here Port B cai 


un 
Е 
| 





0, Ds Dy 





D, Py D 





Port C (Upper) 
T=Input — 
О = Output 








1 = Input 
0 = Output 









(for Port A) 
00 = Moda 0 
01 = Moda 1 
1% = Mode 2 



























15. What happens when RESET pin of 8255 is m me 
Ans. When a 1 is applied on RESET pin of 8255, the th r ei; 
All flip-flops are cleared and interru ts are reset, Т Ps 

RESET goes low. 8255 can then be co a 
the control word register, The mode operation can В 

of the contro] word register, whenever needed. 
IG. Write down the mode 0 control words for the f 
(а) Port А = Input port, Port B = not used, Po 
= Output port. 

(5) Port A = Output port, Port B = Input 
Ans. The control words for the two cases will be as б oll 
ао в DB u b; 








; б ^5 É 
VO Mode O- 
mode for Port A e 
Thus, the control word would be = 98; 
1 0 
vO Mode 0 
mode for Port A 
Thus, the control w 
17. In mode 1 what are the contr si 
Discuss the control sig "m a Is. Drav 


input. 





Howi AS 0 MENU 
STB, , ІВР,, INTE, for Port A and STB, , IBF¿, INTE, for Port B, respectively. ТЬе 
Getails about the input contre йрй И ШИШИГЕНИН 


















| hera device has some тайа data, it sends бе same via Port A. 24, 

sends a low STB signal This data is accepted by 8255 a: a IBF and 1 
(provided INTE is set previously). | | | 

* IBF (Input buffer full): On receipt of БТВ signal from ре 
in › 8255 by its input latch. In its turn, 8255 enerates a 





and INTE are all set at the same ti NES -- est сас: É — l 
(pin по. 10 of 8085). “тті ipts the CF 
ә INTE (Interrupt Enable): This is an internal F; 
"hne it must be set if INTR signal is to be effective. 
oras fipurs shows E 





LL 2... 









DATA 
ON PA, — PA, 


Fig. 92.5: Port Ain W ade 1 (Input) (S: 
18. ke жиде what are the со trol si ol sig al 
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oui at? 





